Both during the human genome project 1 and since its completion interest in pharmacogenetics has increased significantly, evidenced by an increasing number of publications and interest from industry and healthcare systems. Drugs are increasingly prescribed on the basis of genetic (or phenotypic) tests. This article highlights areas in which pharmacogenetics currently plays a role in prescribing (or likely to do so in the near future). Definitions of pharmacogenetics and other relevant terms are given in Table 1 .
Pharmacogenetic tests
Pharmacogenetic tests can be based on phenotype or genotype. Although genotypic tests are usually easier and cheaper, phenotypic tests are more widely used because not all the genotypes that contribute to a phenotype have been defined. Genotypic tests may detect single nucleotide polymorphisms (substitution of one base by another) or more structural variants such as insertions/deletions or copy number polymorphisms. Those variations that determine the level of expression of an mRNA species are also being used, especially in cancers.
Genotypic or phenotypic tests can be used to guide drug choice and/or dosage regimen. A test may predict how efficacious or safe the drug is likely to be. This is relatively straightforward when there is an alternative drug that may be more effective or safe in an individual. Individualising drug dosages, however, is much more difficult.
Determining drug choice

Cancer therapy
Personalised therapy is more advanced in cancer than in any other therapeutic area ( Table 2 ). The best example is trastuzumab, which improves diseasefree and overall survival in breast cancer in patients with HER2 gene amplification or overexpression on breast cancer cells. 2 This adverse prognostic factor, a somatic change, occurs in 20% of breast cancers. In patients with colorectal cancer, the proto-oncogene KRAS acts as a downstream signal transducer of epidermal growth factor receptor (EGFR). 3 Responses to EGFR inhibitory monoclonal antibodies, panitumumab and cetuximab, are better in patients with the wild-type KRAS gene. 4 Testing for the KRAS gene is now a routine part of the care of patients with metastatic colorectal cancer and is mentioned both in the Summary of Product Characteristics (SPCs) of panitumumab and cetuximab and in National Institute for Health and Clinical Excellence guidance.
Abacavir
Abacavir, an HIV-1 reverse transcriptase inhibitor, causes a hypersensitivity reaction (skin rash, fever, gastrointestinal and respiratory effects) in about 5% of patients and is associated with an HLA allele, HLA-B*5701. Pre-prescription genotyping prevents abacavir hypersensitivity and is cost-effective. 5 In Europe, screening for HLA-B*5701 is now mandatory before prescribing abacavir.
Carbamazepine
Severe immune-mediated adverse effects can be caused by carbamazepine, including Stevens-Johnson syndrome and toxic epidermal necrolysis. In Han Chinese patients this is associated with HLA-B*1502. 6 The association is phenotype-specific and does not predispose to carbamazepine-induced hypersensitivity syndrome. The SPC recommends testing for HLA-B*1502 in Chinese and Thai patients before using carbamazepine. However, the positive predictive value is low because the reaction is rare.
Glucose-6-phosphate dehydrogenase deficiency
The most common enzyme deficiency worldwide is glucose-6-phosphate dehydrogenase (G6PD) deficiency, with many (Ͼ300) allelic variants. 7 It is associated with acute haemolysis on exposure to oxidising drugs such as primaquine, chlorproguanil-dapsone, sulfonamides and sulfones, nitrofurantoin, nalidixic acid, quinine, flutamide and methylthioninium chloride. Phenotypic tests for G6PD deficiency are recommended before using drugs such as primaquine, but it is not known how often this is done. Testing for G6PD deficiency is also recommended before using rasburicase, a recombinant urate oxidase enzyme used in preventing hyperuricaemia in patients at high risk of tumor lysis syndrome. 8
Determining drug dosage regimens
Dosage regimens are currently determined on the basis of population data. This 'one-dose-fits-all' approach leads to variability in drug response, in terms of both efficacy and toxicity. In some cases, dosage depends, at least partly, on genetic factors.
Mercaptopurine
Mercaptopurine and its pro-drug azathioprine are metabolised by thiopurine methyl transferase (TPMT) which is trimodally distributed. About 10% of the population are heterozygotes, while the enzyme is absent in one in 300. 9 Both genotyping and phenotyping can identify heterozygotes and homozygous variants, but the phenotypic test in erythrocytes is more widely used. In homozygotes, agranulocytosis can be avoided by reducing the dose of mercaptopurine or azathioprine. The usefulness of dosage reduction in heterozygotes is less clear and white cell count monitoring has been alleged to be as effective. It is currently recommended that all patients should be tested for TPMT activity before starting azathioprine. 10 
Irinotecan
Irinotecan is converted to an active metabolite, SN38. This is glucuronidated by UGT1A1, the activity of which is determined by a two base-pair insertion (TA) in the promoter region. Individuals with seven TA repeats (*28 allele) have reduced enzyme activity and higher rates of severe neutropenia and diarrhoea than those with the wild-type allele (UGT1A1*1). 11 In the USA there is an FDA-approved test for UGT1A1 genotyping, but it is little used because specific dosing instructions are not included.
Warfarin
There is a 40-fold interindividual variation in dosage requirements of warfarin. Together with age and weight, variations 
Conclusions
Genotype-guided prescribing is now routine in a few cases and should increase in coming years. It will probably be most useful for drugs with a narrow therapeutic index in the management of cancers and in drug safety. A House of Lords report has highlighted the need to develop this field. 14 It will be crucial to test the clinical validity and usefulness of any pharmacogenetic markers that are developed.
